Abstract. Domestic servants and a woman's own time are substitutes in the household production process. The demand for servants increases with the woman's market wage, her non-wage income, and the presence of young children in the family. A bivariate probit model using data from Hong Kong suggests that women who participate in the labor force have a .008 higher probability of having servants than women who are not in the labor force. Conversely, women who have servants have a .22 higher probability of labor force participation than woman with no servants. In households that use marketprocured domestic help, the presence of young children is found to have no negative effect on female labor force participation. 
The female labor force participation decision has often been conceptualized in terms of the choice between market work and housework. In this framework the opportunity cost of market employment is the value of the reduced time available for household work.
Factors that determine the terms of the trade-off, such as the presence of young children and the woman's potential wage rate, are expected to affect her probability of participating in the labor market. These predictions have been the subject of a substantial body of research and they are largely borne out by empirical evidence (e.g., Mincer 1962; Bowen and Finegan 1969; Gronau 1973; Smith and Ward 1985) . Economists, however, have paid much less attention to the choice between self-produced domestic work and market-procured domestic work. Domestic duties need not be performed by the woman herself: automated household appliances and household servants are substitutes readily available from the market.
The availability of these (imperfect) substitutes alters women's labor force participation decision. For example, the spread of electrical household appliances is often mentioned as one factor behind the secular growth in the female labor force, although little empirical research has been done to test this hypothesis. Similarly the use of a domestic servant is expected to increase the likelihood of female labor force participation. This paper uses a data set from Hong Kong to examine the hypothesis that women's supply of market work and their demand for domestic servants are joint decisions. Contrary to Veblen (1953) , who takes the use of domestics as one of the hallmarks of the leisure class, I
find that women who hire servants have a substantially higher conditional probability of labor force participation than women who do not. The approach also gives a richer description of the division of labor within the household. For example it will be shown that the negative relationship between child care and labor force participation does not hold in households that employ domestic help.
Reliable data concerning the use of domestic helpers are hard to come by. 1 Many couples have the experience of hiring part-time baby-sitters for an evening. The "foreign nannies" episode in the Clinton administration's nomination for an Attorney General 1 Stigler's (1946) study of domestic servants in the United States is almost half a century old, and it does not cover the relationship between the use of domestics and female labor supply.
highlighted many professional women's reliance on domestic help. In Hong Kong the weekly gathering of Filipino maids has become a permanent scene in the city. The number of foreign domestic helpers in Hong Kong rose from 1,350 in 1975 1,350 in to 11,031 in 1980 1,350 in , and to 70,335 in 1990 1,350 in (Ho et al. 1991 . Thus, in 1990, roughly 4.5 percent of the households hired full-time foreign domestic helpers. This percentage would be greater if part-time helpers and local and Chinese servants were included.
In a closed economy, a general rise in women's market productivity would increase female labor force participation, thereby increasing the demand for market-procured household work. However, if a woman has a comparative advantage in managing her own household and if there are no significant economies of scale to household work, the rise in market productivity would also reduce the supply of domestic helpers. It is, then, not surprising that industrialization in the U.S. and in Britain had been accompanied by a decline in the domestic servants industry (Horn 1975; Katzman 1978) . The recent growth in the market for domestic work is partly a result of the increasing international mobility of labor. 2 In 1976, before the systematic import of foreign domestic helpers into Hong Kong, there were approximately 18,000 domestic servants living in their employers' households. In 1986 the number increased to 36,000. During the same period the proportion of domestic servants who were of foreign origin rose from 2 percent to 71 percent (author's calculation). The wage differential between women in Hong Kong and, say, women in the Philippines allows mutually beneficial division of labor: although a Hong Kong woman may have absolute advantage in managing her own household, she may have comparative disadvantage vis-a-vis a low-wage Filipino maid. The possibility of hiring outsiders to perform household work introduces a previously unexplored margin in the analysis of the time allocation problem. The following section discusses the interrelation between the demand for domestic help and the supply of market work.
Theoretical Considerations
Suppose a woman may allocate her time between three activities: housework, market work, and leisure. If housework done by the woman herself and housework done by hired servants are perfect substitutes, and if market-procured domestic service is perfectly divisible, the woman will purchase domestic service whenever her market wage exceeds the price per unit time of domestic service. Given any wage rate, the demand for domestic service and the supply of market work will then be separate decisions. However neither of the underlying assumptions behind this conclusion is plausible. It is unlikely that a woman will regard one hour of child care by herself as equivalent to one hour of child care by her servant. If women attach intrinsic utility or disutility to the time spent on housework, market-procured domestic service will not be a perfect substitute for self-produced domestic work (Pollak and Wachter 1975) . Market-procured domestic service is not perfectly divisible either. In Hong Kong, for example, employers of foreign servants are required by law to pay their servants full-time and provide them with accommodation. This introduces a fixed cost component to the decision to hire domestic servants. In any case the data used here do not provide information about part-time domestic help. Thus the demand for domestic service will be modeled as a discrete choice.
With three different activities, the substitution and complementarity possibilities between alternative uses of time are too numerous to yield any definite predictions.
Nevertheless some basic insights emerge from a simplified model. Let the time required to do housework be D. I assume D to be fixed for a given household. 3 For a woman who hires a servant, she pays a cost of P and her time endowment is T . For a woman who does not hire domestic help, her time endowment would be T − D. The time endowment is to be allocated between market work and leisure. Only consumption and leisure enter directly into the woman's utility function. In effect, this simplified model assumes housework is a fixed cost that can be overcome by market-procured domestic help. 4 Figure 1 illustrates the effect of a market for domestic servants on the female labor supply decision. Panel (a) shows the case when w, the woman's potential wage rate, is equal to P/D, the cost per unit time of domestic service. The relevant budget constraint without a domestic helper is CAS, where S is equal to T −D and the vertical distance SA is equal to the woman's non-wage income, A. In the figure the slope of the indifference curve U 0 at A is steeper than the slope of the budget line: the woman will not participate in the labor market. If the woman hires a servant, the relevant budget constraint becomes CBT . The vertical distance T B is equal to A − P . Notice that point B is associated with less consumption and more leisure compared to point A. If both consumption and leisure are normal goods, the indifference curve at B will have a flatter slope than that at A. This implies the woman will have a lower reservation wage for entering the labor force. For example, if the indifference curve U 1 is tangent to the line segment AB, as shown in the figure, the woman can increase her utility by hiring a servant and entering the labor force at the same time. The availability of a market for domestic service then increases labor force participation even when the cost of a servant is the same as the woman's time cost.
Panel (b) of Figure 1 illustrates the case when w > P/D. The budget line with a servant, C BT , dominates the budget line without a servant, CAS. If both leisure and consumption are normal goods, the slope of the indifference curve at B will be flatter than that at A. Again, the woman is more likely to participate in the labor market when she uses market-procured domestic help. The same principle applies to panel (c), which shows the case when w < P/D. Even though the woman has a lower time cost than the servant, she may still benefit by hiring a servant and entering the labor force. This is possible because at point A, the marginal rate of substitution between leisure and consumption is strictly greater than the wage rate. To be sure, in the case shown in panel (c), the woman may decide not to hire a servant and stay out of the labor force when P is sufficiently large. for a period in which there was an exogenous increase in supply of domestic helpers (due to changes in immigration policies, say), one will predict that women workers would be less likely to hire servants than housewives would when the supply of servants increased.
Unfortunately, since census data in Hong Kong only record the joint choice of domestic help and labor market participation, this hypothesis cannot be tested here.
Another implication of the model concerns children and labor force participation.
The presence of young children in a family will increase the amount of housework, D, to be done. For a woman who does not hire domestic help, her time endowment, T − D, will be relatively low. A low time endowment, holding non-wage income unchanged, will increase the reservation wage for labor force participation. For a woman who hires domestic help, on the other hand, her time endowment will be T since all housework is performed by the servant. Holding non-wage income constant, the presence of young children will not increase her reservation wage for labor force participation. 7 Thus, while the presence of young children tends to reduce female labor participation among women who do not employ domestic servants, this relationship need not hold for women who employ domestic servants.
Description of the Data
The Labour Department of Hong Kong requires employers of foreign domestic helpers to provide them with accommodation. It is also common practice that local and Chinese full-time servants live with their employers. According to the 1986 Population ByCensus records, for example, 63 percent of those whose occupation was "domestic amah or baby-sitter" lived with their employers (author's calculation). This offers a unique opportunity to use Census data to reveal information about the use of domestic help within households. If the servant stayed at the employer's household at the "reference night" (3 am. in the morning on a particular date), the use of domestic help in a household can be correctly coded. It should be noted, however, that this method is unlikely to record the use of part-time domestic helpers or the use of servants who live outside the employer's household.
The data used here is a one percent random sample of the Hong Kong 1986 Population By-Census. I selected records of married women who were either the head of a domestic household or the head's spouse. This resulted in a sample of 9,783 women.
If there was a servant living at the woman's household at the "reference night," the dummy variable SERVANT was coded 1. 8 The age and number of children living with each woman were also recorded. The variable HINCOME was constructed by subtracting each woman's employment earnings from her household income. Relevant sample statistics are presented in Table 1 .
7 The non-wage income of a woman who hires domestic help is A − P . If P , the price of domestic service, is higher when the family has children, the income effect will lower the reservation wage for labor force participation, making it even more likely that the woman joins the labor force. In Hong Kong, however, the Labour Department fixes a minimum wage for foreign domestic helpers. This minimum wage is much higher than the foreign domestic helpers' alternative wage, so the price of domestic service will not rise with the amount of domestic work.
8 The SERVANT variable was treated as a dummy variable even though there were 28 women with more than one servant. 
of 32.56 with one degree of freedom. The critical chi-squared value at the one percent level of significance is 6.63. The raw numbers indicate that women who participated in the labor force were more likely to have domestic helpers, and that women who had domestic helpers were more likely to be in the labor force. The empirical relationship between these two decisions will be subject to closer scrutiny in the next section.
Before I turn to the econometric models, it is of independent interest to take a closer look at the characteristics of the domestic servants. Using the census records, I 
Empirical Estimation
The positive association between the use of domestic help and labor market participation shown in Table 2 above could be due to confounding factors. For example, women who face high market wage rates are more likely to hire domestic help and enter the labor force. On the other hand, women with high non-wage income may shun both market 9 Some of the servants here did not work for the households in the sample of women. 10 All dollars figures are denominated in Hong Kong Dollars. At the time the exchange rate was roughly one U.S. Dollar to 7.8 H.K. Dollars.
11 The high level of education reflects the effect of minimum wage. Employers tend to select overqualified workers when the wage rate is above the market-clearing level.
work and housework. One way to control for such factors is to estimate a bivariate system of equations using the exogenous variables on the right hand side. These exogenous variables include the price of servants' time, a woman's wage offer, other household income, and the demographic variables. In a cross section, variations in servants' pay probably reflect variations in their quality and intensity of work rather than differences in price faced by employers. If price information in the market for domestic helpers is reasonable good (and there are a lot of specialized employment agencies in Hong Kong), one can treat the price of domestics as a constant in a cross sectional analysis. In the absence of unobserved taste heterogeneity, then, the estimated correlation coefficient of the error terms in a bivariate probit regression can indicate the interdependence of the two decisions, holding other factors fixed. In the presence of unobserved taste heterogeneity, however, the estimated relationship cannot identify the underlying taste parameters (see Rosenzweig and Wolpin 1980 ). The bivariate regression will then only give a compact way of describing the data.
I assume a woman's demand for domestic help and her supply of market work depend on the following set of factors: her market wage rate, her non-wage income, age, and the number of children in the family. Market wage rate is unobservable for women who choose not to work. If the wage rate is assumed to be a function of age and education (and their squares), it can be estimated by a selectivity-bias corrected regression (Heckman 1979) . 12 Alternatively the education variables can be substituted directly into the reduced form bivariate probit regression. The results of both approaches are displayed in Table 3 .
The first pair of equations in the second and third column are the probit regressions using the predicted wage as independent variable, while the second pair of equations use education instead of predicted wage. With the exception of the age variables, the coefficients of other variables are quite stable across the different specifications. The effect of age on labor force participation, however, is much reduced in strength when wages are controlled. Table 3 are of the expected signs and are statistically significant. At the sample mean, a one standard deviation increase in the predicted wage would raise the probability of labor force participation from .46 to .54, while a one standard deviation increase in HINCOME would lower the probability to .41. For a woman with no child between 0 and 3 years old, her probability of entering the labor force is estimated to be .51. For a woman with such a child, this probability drops to .31. The direction of the predicted effects accords well with studies in the U.S. (e.g., Killingsworth and Heckman 1986 ).
Most of the variables in
Turning to the equation for SERVANT, the woman's (predicted) wage is found to have a significant positive effect on her use of domestic help. The probability of hiring a servant increases by .020 if LNWAGE HAT is one standard deviation above the mean.
Clearly women with higher time costs were significantly more likely to hire domestic help. Domestic service also seems to be a normal good: a one standard deviation increase in non-wage income raises the probability of having a servant by .008. Child care is another important consideration in the decision to hire domestic help. Women with a child between 0 and 3 years old had a .009 higher probability of hiring a servant than women with no such child. Finally the age variables are not statistically significant: life-cycle or cohort effects did not play an important role in the demand for servants.
The variable RHO in Table 3 denotes the correlation coefficient between the error terms of the bivariate probit regression. This correlation coefficient is estimated to be .21 and is statistically significant. From this coefficient, one can calculate how participation status affects the conditional probability of hiring servants. 13 The conditional probability of labor force participation is calculated to be 22 percentage points higher for women who had servants than for women who had no servants. Conversely, labor force participation also has a positive effect on the use of domestic help. At the sample mean, women who 13 Let e p and β p be the error term and the estimated coefficients for the participation equation. Similarly define e s and β s for the servant equation. For a woman with a vector of personal characteristics X, the conditional probability of labor participation given she has a servant is Pr[e p > −Xβ p ; e s > −Xβ s ; ρ]/P r[e s > −Xβ s ]. This probability can be obtained by numerical integration of the joint normal distribution for any given correlation coefficient ρ. participated in market work had a .008 higher conditional probability of hiring servants than women who did not participate.
Children and Housework
The previous section showed that the presence of young children in the family generally has a negative effect on female labor force participation. However, as pointed out in Section 1, this relationship need not always hold. If a woman hires a servant to do the housework, the extra burden generated by child care will be (to a large extent) borne by the servant. Heavy household duties then do not necessarily affect the woman's reservation wage for labor force participation. This is a particularly interesting implication to test since the negative effect of young children on female labor force participation has almost been a universal finding. 14 Let P * and S * be the latent variables corresponding to the decision to enter the labor force and the decision to hire servants. Suppose the two decisions are related through the following model:
In general the estimation of this model is computationally burdensome as it involves four inter-related double integrals. The model will be much simplified if e p and e s are assumed to be independent. 15 With this assumption one can separate the sample into two depending on whether SERVANT=0 or SERVANT=1, and estimate a probit regression for participation status on each sub-sample. Similarly, one can separate the sample according to labor force participation status, and estimate the demand for servants on each sub-sample. These estimators are consistent but inefficient. Table 4 shows the estimation results.
Consider the participation equations first. The coefficient estimates in the second column are very close to those shown in Table 3 . 16 For women who did not hire servants, the market wage rate had a positive effect on participation while non-wage income had a negative effect. Moreover the presence of young children in the family significantly depressed labor force participation. The results for the sub-sample of women who had servants are quite different. The only statistically significant variable in column 3 is HINCOME. The coefficients on the children variables are insignificant and are of the "wrong" sign. 17 Apparently the presence of young children did not deter labor market participation of those women who had market-procured domestic help.
A similar pattern can be observed for the pair of equations in the fourth and fifth columns of Table 4 . For women who were in the labor force, the presence of young children significantly increased their probability of employing servants. For women who
were not in the labor force, having a child between 0 and 6 years old did not significantly raise the probability of hiring servants. These results clearly illustrate the substitution between women's own time and market-procured help in the rearing of children.
Concluding Remarks
The household production model often assumes that household commodities have to be produced with household members' own time. But the definition of household commodities changes with the evolution of the market. In undeveloped economies, clothing and furniture may be considered household commodities in the sense that they have to be self-produced. In modern economies, such items are seldom made at home. The development of the market makes possible finer divisions of labor. The use of day-care centers, restaurants and washing machines are examples of substituting market-procured services for one's own time. The use of domestic servants is another example. While the proportion of households employing domestics is relatively small, all families use various market goods and services to save time. This paper demonstrates that the use of such services is an inseparable part of the female labor supply decision.
Nevertheless it is important to keep a proper perspective on the role of domestic servants on female labor supply. While the bivariate probit model in the paper estimates that the presence of a domestic servant in the family would raise the conditional probability of labor force participation from .46 to .69, the effect on the overall labor force participation rate need not be large. With only 3 percent of the households having live-in servants, the unconditional probability of labor force participation for all households was only .47. Even a doubling in the number of households with domestic servants would have increased the female labor force participation rate of the economy by less than one percentage point.
To the families concerned, however, the use of domestic servants can bring about substantial gains. The average monthly income for those employed women who had servants was $ 8,970 (as opposed to $ 2,648 for those who did not have servants). Their average monthly paycheck to their servants was $ 1,895. After allowing for food and accommodation cost, the employers were still left with a comfortable margin. Whether the use of domestics is conspicuous consumption remains unclear; at least it is good investment. Table 2 Contingency 
